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PURPOSE OF THE ABSTRACT
Ionic liquids (ILs) are inherently electrically conductive solvents because they consist entirely of ions. Due to this
property, ILs are regarded as interesting solvents for many electrochemical applications such as electrodeposition
of metals and alloys. ILs typically have a wider liquidus range and a wider electrochemical window than aqueous
electrolytes which allows for electrodeposition of a broader range of elements. Furthermore, they are greener and
safer alternatives to molecular organic solvents due to their low volatility. The main disadvantages of ILs are their
high viscosity and poor solvent properties for simple metal salts which severely limits the current density that can
be achieved during electrodeposition. However, these disadvantages can be overcome by incorporating a metal
into the structure of the ionic liquid. Liquid Metal Salts (LMS) are an example of this type of ILs and they consist of
a metal cation coordinated by a number of neutral ligands and weakly coordinating anions. High current density
electrodepositions of copper [1], silver [2], palladium [3] and lithium [4] from LMS have been reported in the
literature.
New cobalt-containing LMS were synthesized, characterized and their electrochemical behavior was investigated.
The anion of these LMS is bis(trifluoromethyl)sulfonylimide (Tf2N-) since it results in ionic liquids with a low
melting point and viscosity. The ligands can be divided in two groups: (1) 1-alkylimidazoles (AlkIm) with alkyl
chain lengths ranging from methyl to dodecyl and (2) amide ligands. For all the liquid cobalt salts it was possible
to electrochemically reduce Co(II) at high current density but the morphology of the electrodeposited cobalt metal
was completely different in both cases. For the liquid cobalt salts with amide ligands thick and uniform cobalt
depositions were obtained which makes these LMS promising greener alternatives for cobalt electroplating. For
the liquid cobalt salts with 1-alkylimidazole ligands it was found that cobalt nanoparticles were electrochemically
produced which was confirmed by transmission electron microscopy (TEM). For the LMS with long alkyl chains
only nanoparticles were obtained whereas for the LMS with short alkyl chains a mixture of nanoparticles and
depositions was obtained.  It was found that a layer of 1-alkylimidazole ligands adsorbed on the surface of the
platinum electrode, necessitating electrons to tunnel through this layer and causing Co(II) to be reduced at a
certain distance from the electrode, thus resulting in the formation of cobalt nanoparticles.
FIGURES
FIGURE 1
Figure 1
SEM image of cobalt nanoparticles, electrochemically
synthesized from the LMS [Co(HeIm)6][Tf2N]2 (HeIm
= 1-hexylimidazole).
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